Mortality from asthma has shown important variations over time in several countries. In Brazil, a mortality study performed in the 60s, covering the cities of S.Paulo and Ribeirão Preto, and other ten cities showed that S.Paulo presented the lowest death rate from asthma among of them all. It was decided to study the time trends of deaths from asthma and from the whole set of respiratory diseases from 1970 to 1992, in the population aged 15-34 yrs. old in the State of S.Paulo, as well as to compare them with those of other countries. Asthma mortality rates during the 23 years of observation since 1975, showed an oscillatory declining pattern with a peak of deaths in the initial years. The linearization of the curve allows the calculation of Pearson's correlation coefficient that was significantly negative, suggesting a decline in the mortality over this period, mainly in the 5-9 yrs. old and 30-34 yrs. old strata. The segmentation of data between the period of ICD-9, 1970 to 1978, and of ICD-9, 1979 and subsequent years, shows that there is stability within each period, in all age-groups, except for that of 5-9 yr. olds between 1970-1978. Comparing the rates of the population aged 15-34 yrs. old for the State of S. Paulo, Brazil, with trends observed in 14 other countries, an intermediate pattern for the first triennial period (1970)(1971)(1972) as well as for the subsequent triennial periods, emerges. A prevalence study of asthma, a follow up program meant for using emergency rooms and a surveillance of deaths due to all respiratory diseases and specifically to asthma are strongly recommended.
Introduction
Mortality from asthma has shown important variations over time in several countries. The rise of death rates between 5 and 35 years old in the 60s in England and Wales, New Zealand and Australia is considered to constitute the first epidemic of deaths due to asthma 10, 11 .
In Brazil, a mortality study undertaken in the 60s, involving the cities of S.Paulo and Ribeirão Preto, both in the State of S.Paulo, Brazil, together with eight other Latin-American cities, Bristol (UK) and San Francisco (USA) showed that S. Paulo presented the lowest death rate from asthma of the twelve cities 17 . When all the respiratory diseases are taken into consideration, Ribeirão Preto and S.Paulo fell respectively into the fifth and sixth places for males, and the sixth and eighth places for females. The importance of asthma and of the respiratory diseases as cause for the utilization of medical care facilities in the State of S.Paulo has grown and led to an intervention program in the second half of the 80s 18 .
It was decided to study the time trends of deaths from asthma and from the whole set of respiratory diseases in the population aged 5-34 yr. old in the State of S.Paulo as well as to compare them with those of other countries.
Methodology
Deaths due to asthma and to the whole spectrum of respiratory diseases were studied in the population of the State of S.Paulo, aged between 5 and 34 yrs. old, grouped in 5-year strata. The variation of proportional mortality, the trends of specific death rates in the period as well as an international comparison with the triennial rates are presented.
Deaths: The sources of data were the tables of deaths compiled by the "Fundação Sistema Estadual de Análise de Dados" FSEADE 8 condensed into 50 main causes of death. Of the total of deaths, deaths as assigned to asthma were those coded 490 to 493 International Classification of Diseases, 8th Revision 15 (ICD-8), 1970 to 1978, and 9th Revision 16 (ICD-9), 1979 to 1992. Deaths due to respiratory diseases were those of the appropriate Chapter of ICD. The use of the death certificate as a suitable instrument for epidemiological purposes has been validated in the city of S. Paulo on two occasions with acceptable results and compares to those of other cities as trustworthy 13, 17 .
Population: Population data were obtained from the 8 th , 9 th and 10 th Demographic Censuses (carried out, respectively, in 1970, 1980 and 1991) 5, 6, 7 . The data for the inter census years have been calculated using linear interpolation from the census years.
Age standardization of rates: The direct method for age standardization was performed and the population of the State of S. Paulo in the census year of 1980 standard was used as the pattern 6 .
Statistical analysis: was performed using the ttest of Student with n-2 degrees of freedom applied to the study of correlation 1 . Figure 1 shows the time trend of the mortality from asthma and reveals that during the 23 years of observation, the initial years were those of highest rates. An oscillatory declining behavior is observed as from 1975.
Results
The linearization of the curve allowed the calculation of Pearson's correlation coefficients ( Table 1) that were significantly negative, suggesting a decline of the mortality in this period, main-ly in the 5-9 year-old and 30-34 year-old strata. The segmentation of data between the period of ICD-9, 1970 to 1978, and of ICD-9, 1979 and subsequent years, shows that there is stability in each period, in all age-groups, with the exception of the 5-9 year-olds between 1970-1978.
For all respiratory diseases, the mortality trend ( Figure 2 ) also showed a peak of occurrence at the beginning of the 70s. During the whole period (Table 1) , age-standardized death rates showed a significant decline, mainly between the ages of 5 and 14. The analysis made in the light of the two Revisions of the ICD, does not show any alteration in the general rates, with the exception of the 5-9
year-olds age group in both moments, showing that in this age group, the decline of rates was continuous and consistent.
Comparing the rates of the population aged 5-34 yrs. old for the State of S.Paulo, Brazil, with trends observed in 14 other countries (Table 2) , an intermediate pattern is shown both for the first triennial period (1970) (1971) (1972) as well as for the subsequent triennial periods.
Discussion
Data obtained for the State of S.Paulo indicate that there is no rise in death rates from asthma such as that described for other countries, the contrary (a decline) being observed. The only exception was for the years 1972-1973. Although there was a meningitis epidemic during those years, this does not fully explain why the epidemics continued until 1975.
There are, however, limitations to this kind of data, due to the use of groupings, alterations (minimal but existent) between ICD-8 and ICD-9 in relation to asthma, and the validation of death certificates. The utilization of the grouping instead of the word "asthma" alone may have had as a consequence an over notification of asthma; however, the four codes, from the point of view of the clinician, in the age-group studied, indicate the same physiopathological phenomenon.
The alteration observed as between ICD-8 and ICD-9 was of no importance for this study because the category "asthmatic bronchitis" changed its code from 490 (ICD-8) to 493 (ICD-9), i.e., it remained within the same grouping.
In Brazil, two reliability studies of deaths from asthma were undertaken: the first one 17 , in the 60s, disclosed an over-notification of the diagnosis of asthma, when the correct word should be bronchitis. This was taken into consideration above when the grouping 490-493 was examined. The second study undertaken during the 70s 13 revealed an important undernotification of asthma, with a diagnostic deviation towards pneumonia. This latter study revealed that the diagnosis "pneumonia" showed great imprecision, confounding the way of dying with the underlying cause of death.
The comparison with data of mortality from diseases of the respiratory system, the pneumonias, revealed that, although there are similarities, the pattern over time differs from that of asthma, although in both pathologies there has been a decline.
A comparison with data from foreign countries reveals that the State of S.Paulo presented rates superior to those of the United States and Europe with the exception of England & Wales throughout this period, showing that the importance of asthma as an underlying cause of death, if not significant in terms of proportional mortality, is important when compared analytically with that of other countries. The Brazilian experience (in the State of S. Paulo) in this regard seems to be singular among the western trends of mortality: if, on one side, the cardiovascular diseases have shown declining rates 14 , asthma does not show an increase in its death rates, but rather a decline.
Causes for the increase in mortality are not fully understood. The arrhythmogenic action of isoproterenol prescribed in the first sprays for the treatment of asthma was initially considered as the main cause in an ecological study 9 . Recently, an asthmatic cohort concluded that the use of b 2 adrenergic agonists when used in amounts superior to the recommended doses, was related to the rise in mortality from asthma; however, there is no relation to the overall mortality 20 . Other researchers stress that although there is an association, this fact does not mean that the prescription of these drugs is a marker of underestimation of the gravity of the situation both by physicians and patients 3 .
Although popular and widely discussed, the excess of drugs does not seem to be the predominant factor in mortality, on the contrary, the lack of treatment might have greater importance, as described in the Philadelphia study, where the poorest segments were those that presented higher death rates 12 . In South Africa, different behavior was identified between whites (a declining trend) and blacks (a rising trend), explained in part by the different prevalence, but fundamentally because of the different access to medical care 4 .
Although the mortality from asthma has been the object of several studies, its frequency is rare 2 (the maximal number of deaths in the period studied was of 110), and when a prolonged period is analyzed, the asthmatic patients with ages below 35 do not present any difference in survival in relation to the population as a whole 19 . The decline of the prevalence of asthma is a question that should be investigated because in other countries the rise of mortality was accompanied by a rise in prevalence, which means that there have been important consequences as regards the quality of life, expenses with drugs and hospital admissions and absences from school 21 .
A prevalence study of asthma, a follow-up program meant for the use of emergency rooms and a surveillance of deaths due to all respiratory diseases and specifically to asthma, are three points all of which are strongly recommended for public health policy in Brazil.
